Tracheobronchial clearance in patients with bilateral diaphragmatic weakness.
Tracheobronchial clearance was measured in seven patients with bilateral diaphragmatic weakness using a noninvasive objective radioaerosol technique. The data were compared with those from seven healthy nonsmoking control subjects matched for physical characteristics and studied under the same experimental conditions; the control subjects were drawn from a data bank of healthy subjects and were matched to the patients for age, sex, and the initial distribution of their radioaerosol deposition. Pulmonary function indices (FEV1, FVC, PEFR, and MMFR25-75) for the patients were all significantly (p less than 0.01) reduced compared with those for the control subjects. The initial topographic distribution of the radioaerosol within the lungs of the patients and control groups was similar: alveolar deposition [mean (SD)] was 36.4 (6.7) versus 41.0 (4.0)%, and penetration index was 0.56 (0.08) versus 0.56 (0.03), respectively. Tracheobronchial clearance of deposited radioaerosol over a 6-h observation period after inhalation showed a marked reduction (p less than 0.02) in the patients: area under the clearance curve (between zero and 6 h) was 262 (80)% h for the patients and 142 (41)% h for the healthy control subjects. These data suggest that in patients with bilateral diaphragmatic weakness, mucociliary clearance is depressed, or that reduced mechanical movement of the lungs can itself impair clearance of secretions from the lungs. Impaired clearance from either cause may contribute to an increased incidence of chest infections in severe respiratory muscle weakness.